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(57)Abstract: 

PROBLEM TO BE SOLVED: To manufacture a 
quality electrode for fuel cell economically. 
SOLUTION: A 1st electrode mold 10 (positive 
electrode mold) is manufactured by photo-forming, a 
2nd electrode mold 20 (negative electrode mold) is 
manufactured by electric casting using the 1st 
electrode mold 10, a 3rd electrode mold (positive 
electrode mold) is manufactured by using the 2nd 
electrode mold 20, and the electrodes for fuel cells 
are economically manufactured by electric casting 
using the 3rd electrode mold. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] In the approach of forming the electrode for fuel cells which comes to form the minute 
crevice of fine a large number in a metal thin sheet The 1 st process which manufactures the 
conductive 1st electrode mold by photo forming, Next, the 2nd process which the mold front face of 
the 1st electrode mold is made to electrodeposit a metal by electro forming, exfoliates after that, and 
manufactures the 2nd electrode mold of the shape of a sheet of the same structure as the electrode for 
fuel cells, Next, the 3rd process which manufactures the 3rd electrode mold of the shape of a sheet 
which the mold front face of the 2nd electrode mold is made to electrodeposit a metal by 
electroforming, exfoliates after that, and has many minute crevices, Next, the manufacture approach 
of the electrode for fuel cells characterized by having the 4th process which the mold front face of 
the 3rd electrode mold is made to electrodeposit a metal by electroforming, exfoliates after that, and 
manufactures sheet-like the electrode for fuel cells. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the manufacture approach of the electrode for fuel cells, especially 
this invention manufactures the 1st electrode mold by photo forming, carries out sequential 
manufacture of the 2nd electrode mold and the 3rd electrode mold by electroforming after that, and 
relates to the approach of manufacturing the electrode for fuel cells of high quality using this 3rd 
electrode mold. 
[0002] 

[Description of the Prior Art] Conventionally, photo forming which combined the pattern formation 
technique of a photoresist and the technique of electroforming is forming the electrode of 
electroplating in the electrode mold, making this electrode mold electrodeposit a metal layer by 
electroplating, and exfoliating this metal layer, and is a technique which manufactures the various 
metal sheet objects of the thickness of several 10 - 100 micrometers of numbers. This photo forming 
is put in practical use more widely than before, and according to this photo forming, since an ADDA 
cut does not occur like photo etching, it can perform foaming, such as still finer sharp various 
crevices and irregularity of a configuration, and a detailed hole. For example, a cutting edge, a 
detailed screen, a detailed mesh, a detailed filter, etc. are manufactured with the technique of photo 
forming outside the various masks for chemical vacuum deposition, and an electric shaver from the 
former. 

[0003] On the other hand, an automaker is developing the component engineering wholeheartedly 
towards utilization of an automotive fuel cell recently. For example, a pottasium hydroxide solution 
is used for the electrolytic solution in the fuel cell which uses hydrogen and oxygen as a fuel, and it 
is 02 as positive active material to the front face of this positive electrode. Gas is supplied and it is 
H2 as a negative-electrode active material to the front face of a negative electrode. Gas is supplied, 
the current and the electrolytic solution which are generated between a positive electrode and a 
negative electrode are minded, and it is H2. Gas and 02 Gas is made to react and it generates 
electricity, as this kind of an electrode for fuel cells, the thin metal plate of nickel applies, for 
example - having - the front face of an electrode - setting - H2 Q2 etc. - the electrochemical 
reaction of an active material, the electrolytic solution, and a solid state electrode arises. Then, in 
order to promote contact to an electrode and an active material, many minute crevices with a 
diameter of about 1mm are formed in an electrode in all directions in a detailed pitch (about l-2mm). 

[0004] 

[Problem(s) to be Solved by the Invention] When forming much crevices and irregularity in thin 
metal plates, such as said electrode for fuel cells, it usually forms by press forming. However, the 
manufacturing cost of metal mold becomes very expensive, and manufacturing the metal mold which 
forms many minute crevices with a diameter of about 1mm does not have it, although it is possible. 
[ practical ] Then, it is possible to manufacture the electrode for fuel cells by photo forming. 
However, an electrode mold is manufactured by photo forming, it is hard to release from mold 
smoothly [ in case the angle of a minute crevice becomes Sharp too much it is easy to produce a 
minute weld flash-like projection, the comparatively big electrode for fuel cells is manufactured and 
an electrode is released from mold ] only by forming the electrode for fuel cells by electroforming 
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using an electrode mold, and there is a problem of being easy to produce defects, such as a minute 
crack. The purpose of this invention is offering the manufacture approach of the electrode for fuel 
cells which can solve the aforementioned technical problem. 
[0005] 

[Means for Solving the Problem] In the approach of forming the electrode for fuel cells with which 
the manufacture approach of the electrode for fuel cells of claim 1 comes to form the minute crevice 
of fine a large number in a metal thin sheet The 1st process which manufactures the conductive 1st 
electrode mold by photo forming, Next, the 2nd process which the mold front face of the 1 st 
electrode mold is made to electrodeposit a metal by electroforming, exfoliates after that, and 
manufactures the 2nd electrode mold of the shape of a sheet of the same structure as the electrode for 
fuel cells, Next, the 3rd process which manufactures the 3rd electrode mold of the shape of a sheet 
which the mold front face of the 2nd electrode mold is made to electrodeposit a metal by 
electroforming, exfoliates after that, and has many minute crevices, Next, it is characterized by 
having the 4th process which the mold front face of the 3rd electrode mold is made to electrodeposit 
a metal by electroforming, exfoliates after that, and manufactures sheet-like the electrode for fuel 
cells. 

[0006] At the 1st process, the conductive 1st electrode mold is manufactured by photo forming. In 
this case, the base plate made from a nonmetal in which the electric conduction coat was formed on a 
metal base plate or a metal front face is used. To that base plate, by for example, the thing exposed 
where the masking negative which applied the photoresist of a positive type and formed the 
predetermined pattern in this photoresist is piled up Remove photoresists other than the photoresist 
of a predetermined pattern, and it has left the photoresist of the predetermined pattern, a base 
member is immersed in a predetermined electroplating bath (for example, sulfiiric-acid nickel- 
plating bath), using the anode plate made from nickel, where a base plate is used as cathode, it 
electrocasts to a base plate, and a metal is electrodeposited ~ making — the — if all photoresists are 
removed after carrying out a postexposure, the 1 st electrode mold will be obtained. 
[0007] Next, at the 2nd process, after applying a predetermined release agent (for example, red 
ocher) to the mold front face of the 1st electrode mold, it is immersed in said same electroplating 
bath, and using the anode plate made from nickel, where the 1st electrode mold is used as cathode 
The mold front face of the 1 st electrode mold is made to electrodeposit a metal (for example, nickel) 
by electroforming, it exfoliates after that, and the 2nd electrode mold of the shape of a sheet of the 
same structure as the electrode for fuel cells is manufactured. 

[0008] Next, where it formed the insulator layer in the mold front face of the 2nd electrode mold, 
and the field of the opposite side and said same predetermined release agent is applied to the mold 
front face of the 2nd electrode mold at the 3rd process The 3rd electrode mold of the shape of a sheet 
which the mold front face of the 2nd electrode mold is made to electrodeposit a metal (for example, 
nickel) by electroforming, exfoliates after that, and has many minute crevices in the condition that 
the 2nd electrode mold was immersed in said same electroplating bath is manufactured. 
[0009] Next, where it formed the insulator layer in the mold front face of the 3rd electrode mold, and 
the field of the opposite side and said same predetermined release agent is applied to the mold front 
face of the 2nd electrode mold at the 4th process In the condition that the 3rd electrode mold was 
immersed in said same electroplating bath, the mold front face of the 3rd electrode mold is made to 
electrodeposit a metal (for example, nickel) by electroforming, it exfoliates after that, and sheet-like 
the electrode for fuel cells is manufactured. 
[0010] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to a drawing. First, the structure of the electrode for fuel cells of an automobile is 
explained. The electrode for fuel cells of an automobile (henceforth the electrode for cells) is applied 
to the positive electrode or negative electrode of a fuel cell, and, in the case of this operation gestalt, 
is a thing made from nickel. 

[001 1] As shown in drawing 1 - drawing 3 , the electrode 1 for cells is the thing of the shape of a 
sheet of the shape of a rectangle of for example, A4 seal size, thickness t is 200-300 micrometers, 
and many minute crevices 2 (outer diameter d =mm [ about 1 .0 ], a depth of h= 0.4-0. 8mm) are 
formed in the direction in every direction in the shape of a matrix in the minute pitch a (for example, 
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a= 1 .5 -2. 5mm). However, it may form so that the minute crevice 2 may not restrict being formed in 
the whole surface but may serve as a predetermined pattern. 

[0012] Next, the manufacture approach of the aforementioned electrode for cells is explained. 
The 1st process (manufacture of the electrode [ 1st ] mold): As shown in drawing 4 , create the 
positive original edition 4 which made the part corresponding to the minute crevice 2 the black dot 3, 
and made other parts transparence using a transparence glass plate. The diameter of the black dot 3 
in this positive original edition 4 is equal to the outer diameter d of the minute crevice 2 in drawing 
3 , and the pitch of a black dot 3 in every direction is equal to the pitch a of the minute crevice 2. 
[0013] Next, as shown in drawing 5 - drawing 8 , the conductive 1st electrode mold 10 is 
manufactured by photo forming. In this case, as shown in drawing 5 , while first forming the 
photoresist layer 12 which consists of a positive type photoresist of the suitable thickness for the top 
face of the metal (for example, the product made from phosphor bronze or the product made from 
stainless steel) base plate 11 of A4 seal size, where the positive original edition 4 is laid on top of the 
top face of that photoresist layer 12, from the upper part, ultraviolet rays and excimer laser are 
irradiated and are exposed. Since photoresist layers 12 other than the part corresponding to said 
black dot 3 are destroyed by this exposure, if the fluoric acid solution of suitable concentration etc. 
washes, the pattern which is equivalent to the positive original edition 4 as shown in drawing 6 can 
be developed. 

[0014] Next, nickel plating as electroforming is performed until the base plate 1 1 with the same 
photoresist pattern as said positive original edition 4 is immersed in a nickel-plating organ bath and it 
becomes a photoresist layer 12 and the same thickness, as shown in drawing 7 . In this case, the 
liquid which uses for example, a nickel-sulfate solution as a principal component as plating liquid of 
a nickel-plating organ bath is applied, the base plate 1 1 is used as cathode, and plating processing 
(electroforming) is performed using the anode plate made from nickel. By this plating processing, 
the nickel of an anode plate will be electrodeposited to the pace plate 1 1 of cathode. 
[0015] Then, if photoresist layer 12a corresponding to the matrix-like black dot 3 is destroyed and it 
washes by the penetrant remover suitable after that by picking out the base plate 1 1 from a nickel- 
plating organ bath, and irradiating ultraviolet rays and excimer laser after desiccation on the top face 
of the base plate 11, the 1st electrode mold 10 as shown in drawing 8 will be obtained. This 1st 
electrode mold 10 should also be called positive electrode mold. 

[0016] The 2nd process (manufacture of the electrode [ 2nd ] mold): At this 2nd process, it is the 2nd 
electrode mold 20 of the shape of a sheet which the mold front face of the aforementioned 1st 
electrode mold 10 is made to electrodeposit nickel, exfoliates after that, and has many minute 
crevices, and manufacture the electrode mold 1 for fuel cells, and the 2nd electrode mold 20 of the 
same structure. 

[0017] In this case, the first suitable release agent for the mold front face of the 1st electrode mold 10 
After applying (for example, red ocher) in the shape of a thin film, the 1st electrode mold 10 is 
immersed in the same nickel-plating organ bath as the above. Using the anode plate of the above, the 
same plating liquid, and the product made from nickel, only time amount sufficient as cathode 
carries out plating processing (electroforming) of the 1st electrode mold 10, and electrodeposted 
layer 20a of nickel with a thickness of about 200-300 micrometers is formed in the mold front face 
of the 1st electrode mold 10. 

[0018] Then, if the 1st electrode mold 10 is picked out from a nickel-plating organ bath and 
electrodeposted layer 20a is exfoliated, the 2nd electrode mold 20 of the shape of a sheet with many 
minute crevices of the same structure as the electrode 1 for fuel cells will be obtained. In addition, 
this 2nd electrode mold 20 is equivalent to a negative electrode mold, and as shown in drawing 10 on 
the relation in which inferior-surface-of-tongue [ this 2nd electrode type 20 of] side serves as a mold 
front face, it forms in the mold front face of the 2nd electrode mold 20, and the top face of the 
opposite side the insulator layer 21 which consists of a synthetic-resin ingredient. 
[0019] The 3rd process (manufacture of the electrode [ 3rd ] mold): Manufacture the 3rd electrode 
mold of the shape of a sheet which the mold front face of the 2nd electrode mold 20 is made to 
electrodeposit nickel, exfoliates after that, and has many minute crevices at this 3rd process. In this 
case, first, after applying said same release agent to the mold front face by the side of the inferior 
surface of tongue of the 2nd electrode mold 20 As the 2nd electrode mold 20 is immersed in the 
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same nickel-plating organ bath as the above, only time amount sufficient as cathode carries out 
plating processing (electrocasting processing) and the 2nd electrode mold 20 is shown in drawing 1 1 
using the anode plate of the above, the same plating liquid, and the product made from nickel 
Electrodeposted layer 30a of nickel with a thickness of about 300-400 micrometers is formed in the 
mold front face of the 2nd electrode mold 20. 

[0020] Then, if the 2nd electrode mold 20 is picked out from a nickel-plating organ bath and 
electrodeposted layer 30a is exfoliated, the 3rd electrode mold 30 of the shape of a sheet with many 
minute crevices as shown in drawing 12 R> 2 will be obtained. In addition, this 3rd electrode mold 
30 should also be called positive electrode mold, and as shown in drawing 12 on the relation in 
which top-face [ this 3rd electrode type 30 of] side serves as a mold front face, it forms in the mold 
front face of the 3rd electrode mold 30, and the inferior surface of tongue of the opposite side the 
insulator layer 3 1 which consists of a synthetic-resin ingredient. 

[0021] The 4th process (manufacture of the electrode for fuel cells): At this 4th process, make the 
mold front face of the 3rd electrode mold 30 electrodeposit nickel, exfoliate after that, and 
manufacture the sheet-like electrode 1 for fuel cells. In this case, first, after applying said same 
release agent to the mold front face of the 3rd electrode mold 30 As the 3rd electrode mold 30 is 
immersed in the same nickel-plating organ bath as the above, only time amount sufficient as cathode 
carries out plating processing (electrocasting processing) and the 3rd electrode mold 30 is shown in 
drawing 1 3 using the anode plate of the above, the same plating liquid, and the product made from 
nickel Electrodeposted layer la of nickel with a thickness of about 200-300 micrometers is formed in 
the mold front face of the 3rd electrode mold 30. 

[0022] Then, if the 3rd electrode mold 30 is picked out from a nickel-plating organ bath and 
electrodeposted layer la is exfoliated, the electrode 1 for fuel cells of the shape of a sheet with many 
minute crevices as shown in drawing 14 will be obtained. 

[0023] According to the manufacture approach of the electrode for cells explained above, the 
conductive 1st electrode mold 10 is manufactured by photo forming. Next, make nickel 
electrodeposit by electroforming using this 1st electrode mold 10, and the 2nd electrode mold 20 is 
manufactured. Next, since make nickel electrodeposit by electroforming using this 2nd electrode 
mold 20, and manufacture the 3rd electrode mold 30, then use this 3rd electrode mold 30, nickel is 
made to electrodeposit by electroforming and the electrode for fuel cells is manufactured Even if it is 
the comparatively big electrode 1 for fuel cells, without the angle of a minute crevice not becoming 
Sharp too much, and a minute weld flash-like projection arising In case the electrode 1 for fuel cells 
is released from mold, become easy to release from mold smoothly, it is hard coming to also 
generate defects, such as a minute crack, and the electrode for fuel cells of high quality can be mass- 
produced economically. 

[0024] Next, the modification which changes said operation gestalt partially is explained. The base 
plate 1 does not necessarily need to be metal and the thing in which the electric conduction film was 
formed on the front face of the base plate made from a nonmetal is sufficient as it. Moreover, 
although said operation gestalt explained as an example the case where the electrode 1 for fuel cells 
made from nickel was manufactured, the electrode 1 for fuel cells may not be restricted to the 
product made from nickel, and the product made from aluminum, the product made from chromium, 
and a copper electrode are sufficient as it. In this case, what is necessary is just to electrocast in the 
4th process using which anode plates, such as aluminum, chromium, and copper, using respectively 
suitable plating liquid. In addition, it cannot be overemphasized that it can carry out with the gestalt 
which added various modification to said operation gestalt, without deviating from the meaning of 
this invention. 
[0025] 

[Effect of the Invention] According to the manufacture approach of the electrode for fuel cells of 
claim 1, the conductive 1st electrode mold (equivalent to a positive electrode mold) is manufactured 
by photo forming. Next, make a metal electrodeposit by electroforming using this 1st electrode 
mold, and the 2nd electrode mold (equivalent to a negative electrode mold) is manufactured. Next, 
since make a metal electrodeposit by electroforming using this 2nd electrode mold, and manufacture 
the 3rd electrode mold (equivalent to a positive electrode mold), then use this 3rd electrode mold, a 
metal is made to electrodeposit by electroforming and the electrode for fuel cells was manufactured 
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Even if it is a comparatively big electrode for fuel cells, without the angle of a minute crevice not 
becoming Sharp too much, and a minute weld flash-like projection arising In case an electrode is 
released from mold, become easy to release from mold smoothly, it is hard coming to also generate 
defects, such as a minute crack, and the electrode for fuel cells of high quality can be mass-produced 
economically. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the top view of the electrode for fuel cells concerning the operation gestalt of this 
invention. 

[Drawing 2] It is the important section enlarged drawing of the electrode for fuel cells. 
[Drawing 3] It is the important section expanded sectional view of the electrode for fuel cells. 
[Drawing 4] It is the important section expansion top view of the positive original edition. 
[Drawing 5] It is the important section expanded sectional view of a base plate, a photoresist layer, 
and the positive original edition. 

[Drawing 6] It is the important section expanded sectional view of a base plate and a photoresist 
layer. 

[Drawing 7] It is the important section expanded sectional view of a base plate, a photoresist layer, 
and an electrodeposted layer. 

[Drawing 8] It is the important section expanded sectional view of the 1st electrode mold. 
[Drawing 9] It is the important section expanded sectional view of the 1 st electrode mold and an 
electrodeposted layer. 

[Drawing 1 0] It is the important section expanded sectional view of the 2nd electrode mold. 
[Drawing 1 1 ] It is the important section expanded sectional view of the 2nd electrode mold and an 
electrodeposted layer. 

[Drawing 12] It is the important section expanded sectional view of the 3rd electrode mold. 
[Drawing 13] It is the important section expanded sectional view of the 3rd electrode mold and an 
electrodeposted layer. 

[Drawing 14 ] It is the important section expanded sectional view of the electrode for fuel cells which 
exfoliated from the 3rd electrode mold. 
[Description of Notations] 

1 Electrode for Fuel Cells 

2 Minute Crevice 

10 1st Electrode Mold 
20 2nd Electrode Mold 
30 3rd Electrode Mold 



[Translation done.] 
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[Drawing 13] 




[Translation done.] 
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